The impact of the bio-fertilizer (humic acid, EM and yeast), organic fertilizer (cattle and chicken residues) and a combination of both on the growth and yield of Silybum marianum were studied. Plant height, number of branches, number of roots, root length and dry matter accumulation in plant organs significantly increased with the application of bio-fertilizer in combination with organic one. Both bio-fertilizers, organic fertilizer significantly affected the dry weight of herbs and root of Silybum marianum as compared with the control treatments. The plants treated with 10m 3 cattle manure /fed plus EM or 10 m 3 Chicken manure showed significantly higher silymarin content in the second season as compared with the other bio , manure fertilization and control treatments. SDS-PAGE analysis of total cellular proteins was used for detecting changes in gene expression on dry seeds. The data showed no variation in protein pattern in terms of number of bands and their relative intensities among all the studied treatments.
Introduction
Yield quantity and quality are usually affected by several factors like agricultural service operations especially fertilization. In the recent years, safe agriculture is one of the main concerns in the world (El-Kouny, 2002) . The excessive use of mineral fertilizers causes many negative consequences on the environment, as well as the potentially dangerous effects of chemical residues in plant tissues on the health of human and animal consumers. In view of this, the concept of complete fertilization was proposed by combining the organic and biological agricultural methods. Bio-fertilizers are microbial preparations containing living cells of different microorganisms which have the ability to mobilize plant nutrients in soil from unusable to usable form through biological process. Biofertilizers are used in live formulation of beneficial microorganism which on application to seed, root or soil, mobilize the availability of nutrients particularly by their biological activity and help to build up the lost microflora and in turn improve the soil health in general.
Some medicinal plants need to be cultivated commercially in order to meet the everincreasing demand of medicinal plants for the indigenous systems of medicine as well as for the pharmaceutical industry. Milk thistle (Silybum marianum L.), a member of Asteraceae, is an annual winter or biennial plant, which is originated from the Mediterranean (Sedghi et al., 2010) . Milk thistle contains isomeric mixtures of flavonolignans, including Taxofillin (TX), silychristin (SC), silydianin (SD), silybin (SN) and isosilybin (IS) collectively known as silymarin (SM) (Kurkin et al., 2001) .The major source of silymarin is fruits and seeds from this plant, but traces of these compounds are also found in other plant parts.
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Silybum extracts has been used for centuries in the treatment of liver diseases (hepatitis, and icterus), for the neutralization of toxin from Amanita species, as well as in the treatment of alcoholic hepatitis or cirrhosis. The hepatoprotective effect of these extracts (against hepatotoxicity of carbon tetrachloride, paracetamole, or D-galactosamine) are due to the antioxidant properties of flavonoids, in the inhibition of the synthesis of phosphatidylcholine, and stimulation of hepatic synthesis of RNA proteins. Despite its broad uses in traditional medicine, knowledge of yield and chemical composition is limited (Khan et al., 2009) .
In light of all the available literature, a research project was designed to investigate the impact of the bio-fertilizer (humic acid, EM and yeast), organic fertilizer (cattle and chicken residues) and a combination of both on the growth and yield of Silybum marianum. The present study was directed towards using biofertilization and manure conditions alterations to achieve better silymarin yield. Governorate, Egypt, to study the response of Silybum marianum plant to the application of two kind of organic fertilizer, namely the chicken and cattle manure at the levels of (10 and 20 m 3 / fed) and (15 and 30 m 3 / fed) respectively. The organic fertilizers were added before the soil preparation. The bio-fertilizer , dry bread yeast (Saccharomyces cerevisiae) suspension (2.0 g/L) , humic acid from American Egyptian United Company, Cairo and EM (Effective Microorganisms) from Horticulture Research Institute, Agriculture Research Center, Giza, Egypt in rates of (1000 and100 ppm respectively) were added around the roots .
Materials and methods

Seeds of
The experiment had two factors, with the main plot being the chicken and cattle manure at two rates, and the sub plot being a fix dose of one of the bio-fertilizers (2.0 g\l )dry bread yeast, (200 ppm) humic acid or (1000 ppm) Effective Microorganisms (EM). The NPK (as recommended by the Agricultural Ministry) was used as the control to compare the effectiveness of the treatments. All the 20 treatments are summarized in Table 1 . The first addition of biofertilization was done one month after cultivation while the other additions were applied at one month intervals after the first application respectively.
Seeds were sown in sandy soil on 15 th October for both seasons. Each experimental plot was 9 m long and 0.75 m wide, making an area of 47.25 m 2 , and consists of 6 rows. Hills were 75 cm apart, with 5 seeds per hill, which is then thinned to one plant/ hill three weeks after the cultivation.Other agricultural practices such as: irrigation and weeding were carried out as recommended.
Soil samples were randomly taken from the experimental sites at depth from 0 to 30 cm from soil surface and were prepared for both mechanical and chemical analysis. The vegetative growth (Plant height, Number of branches /plant, number of roots/ plant, root length/ plant, dry weight of root / plant, dry weight of herbs/plant, number of fruit / plant, weight of fruit / plant and weight of seeds/plant), fruit yield, silymarin concentrations and chemical compositions of milk thistle as will as protein contain were measured at the end of the experiment on 10 th April for both seasons.
Chemical analysis in leaves
The chemical analysis included determination of N, P, and K in the dry leaves. Plant samples were dried at 70 ºC for 24 h; the obtained dry matter was ground and digested as according to Piper (1947) . Nitrogen determination was carried out using the modified micro-Kjedahl method, as described by Jackson (1967) . The percentage of phosphorus was estimated calorimetrically as according to the method of Murphy and Reily (1962) . The Potassium (K) content was determined by using Atomic Absorption /Flame spectrophotometer (3300) as according to Wilde et al. (1985) .
Determination of silymarin content of dry seeds
A 100 mg of air dried seeds were sonicated with 150 ml petroleum ether (40-60°C) for 12 h and followed by a triple extraction with 50 ml methanol at 65-70°C for at least 8h. The aliquots from each methanol extraction were pooled and evaporated to a dry residue. Samples were then re-dissolved in 10 ml of methanol solution. HPLC analysis was carried out using HITACHI. A phenomenex C-18 (250x4.6 mm) column was used, eluting with MeOH-H 2 OAcOH 40:60:5, at a flow rate of 1 ml min-1 and detecting at 280 nm as according to Alikaridis et al. (2000) . A mixture of flavonolignans containing silybin, silychristin and silydianin (SIGMA ALDRICH ® ) as reference standard for the identification and assay.
Protein extraction and SDS-PAGE
SDS-polyacrylamide gel electrophesis (SDS-PAGE) as according to the method described by Laemmli (1970) was used to study the pattern of total soluble proteins of seeds derived from 20 treatments.
Half gram of air dried seeds was ground to a fine powder and then mixed with 1.5 ml extraction buffer (10 g sucrose, 5 ml 2-mercaptoethanol, 2.0 g SDS and 2.422 g Trizma base, pH 8.5 and made up to 100 ml with distilled water), vortexed and left overnight at 4°C. It was then centrifuged at 5000 rpm for 20 min and the supernatant was transferred to a fresh tube. Aliquots of the supernatant were analyzed by slab gel electrophoresis (Laemmli 1970) using 12% polyacrylamide gels. A wide range of standard proteins of known molecular weights (220, 100, 60, 45, 30 and 20.KDa) were run on the corresponding gel and used for characterization and determination of molecular mass of Silybum marianum polypeptides. The protein of each individual plant was extracted separately and applied to the electrophoresis (vertical gel electrophoresis (Multigel -Long cat. ≠ 010-400, Biometra ® ), unit in a separate lane, a consistent protein pattern (molecular weight and concentration) was found for all individual plants. Following electrophoresis the gel was stained with a solution containing 0.002% Commassie Blue-R-250 (National Diagnostics), and then destained with a mixture of glacial acetic acid, methanol and water. Once the position and matches of fingerprint bands had been scored, the data were ready for scanning using a LKB Recording Laser Densitometer equipped with LKB Recording Integrator (El-Manar Co., Cairo, Egypt).
Statistical analysis
The experiment design was split plot with three replicates. Manure, treatments represented the main plots, while biofertilization treatments were considered as sub-plots. Data were statistically analyzed using ANOVA\MANOVA of Statistica 6 software, StatSoft company (Statsoft, 2001) , the significance of differences among means was carried out using the Least Significant Test (L.S.D) at p = 0.05.
Results and Discussion
It should be pointed out that, seed germination started simultaneously at two days after sowing, and the germination rate was100% in all treatments (data not shown).
Plant growth
Data cited in Tables 3 reveal significant increase due to the two factors of treatments, i.e. manure and biofertilization treatments as interaction had a significant effect on growth of Silybum marianum in terms of plant height, number of branches, number of roots and root length and dry matter accumulation in plant organs significantly increased with the application of bio-fertilizer in combination with organic.
On the other hand, Silybum marianum plants which supplied with the recommended NPK fertilizer gained the poorest plant growth values if compared with other treatments.
The Silybum marianum plants which received its requirements of 20 m 3 cattle manure/fed fertilizer or yeast or 20 m 3 cattle manure /fed fertilizer plus inoculation by yeast as bio-fertilizer resulted in the vigor plant growth (Table 3) .
Both bio-fertilizers, organic fertilizer significantly affected the dry weight of herbs and root of Silybum marianum as compared with the control treatments (Table 3 ). The maximum values of dry weight of herbs and root were obtained by adding yeast or 20 m 3 cattle manure /fed. The interaction effect of bio-fertilizer and organic fertilizer was significant, plants treated with the 20 m 3 cattle manure /fed fertilizer or yeast or 20 and\or 10 m 3 cattle manure /fed fertilizer plus inoculation by yeast as bio-fertilizer were characterized by the highest dry weight of herbs and root respectively as compared to the control treatments (Table 3 ).
Many investigators have obtained similar results which as those mentioned here (Ezz El-Din and Hendawy, 2010; Ateia ,et al., 2009; Mahmoud, 2009; Leithy et al., 2009; Gharib et al., 2008) . The positive effects caused by the addition of yeast suspension in improving shoots growth might be due to the direct or indirect effect of the yeast as a result of its ability in changing the environment of roots, or because the development of the yeast after its analysis into wide groups of amino acids and vitamins. The yeast induces the absorption of nutrient elements by improving the soil pH into acidity and inducing the growth simulating compounds like gibberellins, auxins and cytokinins that act in promoting plant cell division and growth. (Tilak and Reddy,2006; Glick,2003; Ahmed et al., 1995 ; Glick 1995; Subba and Rao, 1984) . On the other hand, organic fertilizer (cattle residues) might play a role in promoting vegetative growth by improving the physical characteristics of the soil such as increasing soil ventilation by increasing its porosity and this animal fertilizers being an organic matter in soil is considered as a big source of nutrient elements especially nitrogen and phosphorus.
Yield components
The application of 20 m 3 cattle manure /fed fertilizer or yeast or combination of 20 m 3 cattle manure /fed fertilizer plus yeast inoculation gave the highest effect on increasing number of fruit, weight of fruit and seeds per plant (Table  4) as compared with the other bio and manure fertilization treatments and control treatments in the both seasons. This observation is consistent with the increase plant growths resulted from the above treatments (Table 3) . 
Chemical analysis in leaves and seeds
Total nitrogen percentage in the leaves (N)
From Tables (5) it is clear that, the nitrogen percentage tended to increase with the application of EM, humic acids as bio-fertilizer or combination of 30 m 3 chicken manure /fed or 30 m 3 chicken manure /fed plus EM and \or 10 m 3 cattle manure /fed fertilizer plus humic acid in the both seasons respectively, the highest N percentage as 0.98 in the first season and 1.764 in second one were recorded by using 30 m 3 chicken manure /fed plus EM and \or 10 m 3 cattle manure /fed fertilizer plus humic acid.
Total phosphorus concentration in the leaves (P)
The application of humic acid , EM , 10 m 3 cattle manure /fed, 30 m 3 chicken manure /fed, 20 m 3 cattle manure /fed plus humic acid and \or 30 m 3 chicken manure /fed plus EM increased phosphorus percentage in the leaves in the two seasons. The higher percentages of phosphorus were 841.57 and 928.65 in the two seasons for the plants treated with 20 m 3 cattle manure /fed plus humic acid and \or 30 m 3 chicken manure /fed plus EM (Table 5) .
Potassium concentration in the leaves (K)
As shown in Table ( 5), the application of 10m 3 cattle manure /fed or humic acid, or a combination of 10m 3 cattle manure /fed plus humic acid tended to increase the potassium percentage of the leaves as compared to that of the control .
Increasing N, P and K in leaves of Silybum marianum treated with humic acid has been obtained because humic acid stimulates plant growth by assimilation of major and minor elements. The result from the humic acid treatments is in agreement with those previously reported (Tattini et al., 1991; Padem et al., 1999; El-Attar, 2006 and Mahmoud, 2009 ).
Silymarin content of dry seeds
The effect of Biofertilization, manure and their interaction on silymarin accumulation in Silybum marianum has not been previously reported. The plants treated with 10m 3 cattle manure /fed plus EM or 10 m 3 Chicken manure showed significantly higher silymarin content in the second season as compared with the other bio , manure fertilization and control treatments (Table 5 ). In contrast the control plants showed significantly higher silymarin content in the first season. This result might be attributed to the simulative effect of bio-fertilizers, manure and their interaction on vegetative growth.
The concentrations of various secondary plant products strongly depend on the growing conditions. The present results clearly indicated dual application of external manure and biofertilizers was better than single application of either manure or biofertilization. This result is in agreement with the results from previous reports (Ghaib et al., 2008 , Teixeira et al., 2006 Khalid and Shafei, 2005; Salem and Awad, 2005) . 
SDS-PAGE analysis
For detecting changes in gene expression on 20 random dry seeds of 20 treatments (Table 1) for each seasons, SDS-PAGE analysis of total cellular proteins was used. The image of Commassie Blue-R-250 stained gels are shown in (Figure 1 and 2 ). All seed samples showed a total of four monomorphic bands ranging from 30 to 45 kDa. The intensities of these four bands were different among each other (Figure 1 and  2) . However, the data showed no variation in protein pattern in terms of number of bands and their relative intensities among all the studied treatments (Figure 1 and 2) . The result showed no evidence for genetic variations when compared to the protein profile of the control plants (Figure 1 and 2) . SDS-PAGE has been used widely in many studies to identify variation in protein pattern of many species (Esteban et al., 2003; Shehata and. EL-Khawas, 2003; Kamikouchi et al. 2004, El Sherif and Khattab, 2011; Selvakumar, et al., 2012) . Table 1 .
